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WORK PERFORLED DURING REPORT rmnidD

A, KINETIC STUDY OF THE THERMAL DECOMPOSITION (F HITROLETHANE

1, During this report period additicnal thermal decomposition
tests were made with nitromethane at varying initial pressures /in the range
of 200 psi), and at approximately 350°C,

2, An analytical procedure for the polarographic determination
of nitromethane was developed and tested, This method was emploved in the
* analysis of samples that had been subjected to thermal decomposition, and data
are being assembled to determine the order of the reaction,

e Several samples that had been allowed to decompose until
all nitromethane had disappeared were analyzed mass~spectrometrically., As
the data have not yet been completely reduced it is not possible to account
for all decomposition products, but it appears certain that the main products
are carbon dioxide (25¢), water (15%), hydrogen cyanide (10%), acetonitrile
(5%), nitrogen (17%), carbon monoxide (1L%), and nitrous oxide (5%).* Methane,
hydrogen, and unidentified compounds present in small amounts comprise
approximately 9% of the total products,

B. DMPROVEMENT OF DINITROGEN TETROXIDE AS A ROCKET OXIDIZER

1, Construction of a freezing-point apparatus incorporating a
unique magnetic stirrer capable of operating at high speed has resulted in
far more complete solid-1iquid equilibrium than was possible with the equip-
ment previously employed, Determination of the complete freezing point-
composition curve for nitromethanc and dinitrogen tetroxide indicatcs some
error in the low-temperature data previously reported, With the new apparatus,
the eutectic for the system was found at S1 wtf nitromethane at a temperature
Of -59 .OOC .

2, The effect of five additives on the freezing; point of
dinitrogen tetroxide was noted, The additives were selected so that useful
informatior. could be obtained concerning the effect of structure on the
degree of deviation from ideality, Resultis of the freezing-point determina-
tions are briefly noted below, Where possible, the freezing point both at
30 mle? and at thc eutectic composition is giver: in the case of diethyloxalate,
the eutectic appears at less than 30 moleZ.

ADDITIVES TC NoQi,
FREEZING POINTS AND APPARENT SOLVATION NUMBERS

Freezing Pt, °C Apparent
Additive Wt Mole% Observed Ideal Solvation No,
Trinitromethane 33 233t -18.2 -21.0 (Positive Deviation)
Tetranitromethare L6 30 -23.2 -2L.5 (Positive Deviation)
69 52 -33.0 -37.5 (Positive Deviation)

*The percentages given are only approximate,

MButectic not deternined,
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Freezing Pt, °C

Apparent
Additive itg Mole® Observed Ideal Solvation No,
Diethylcarbonate 35 30 -39.0 24,5 1.5
L3 37 -sh,0 -28.0 1.3
Diethyloxalate 38 28 -38.0 -23.5 Lot
Diethyl Cellosolve 35 30 -29.L -2L.s 0.8
53 L7 -58.5 -3L.0 0.8

3 In order to detcruaine the stability of certain solutions of
dinitrozen tetroxide to a first approximation, temperatures of the explosive
autodecomposition of 1-ml sanples were recorded, The samples were placed in
a Pyrex liner contained withirn a stainless steel bomb fitted with a rupture
disk, and the temperature of the borhk was then increased aporoximately
10°F /min until explosion occurred, Abbreviated results of these tests are
as follows:

Additive WtS Additive Lowest Explosion Temp, °F
Methylal 27,7 sko
Nitromethane 50.0 L30
Trioxane 25.0 220
Diethylcarbonate 25.C 550
Diethyl Cellosolve 25.0 1ko

C. REGZAKCH O THE PREPARATION Ol NiA¢ ROCKET PROPELIANTS

1% Efforts have continued to prepare N-aminoethylenimine by
the reaction:

Cliy—ciy
, Hy50,
NoH), ————-> HOCHCHoNHIHy ———l 03SOC}<IZCA-,I~'112NH2

NaOH
CHy

\ -y
;///Nhﬂz ———
CHap

rlumerous experiments were conducted in an attempt to determine the optimum
conditions for the highest yield of the desireza product, Although in one case
a yield of 85) was obtained, it has been found difficult to renroduce so high
a value in suvscquent experimcﬂts. Vlork is now in progress to check the
hypetheais that the formation of an ether lnstead of an ester in the second
step is the cause of the low yields,

2 Characterization of the product is proceeding concurrently
with the synthetic phase of the vork,
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s PCAFORMANCE EVALUATICON QOF ROCKET PROPELLANTS

Work 1is in progress to test "HF-D" hydrocarbon mixture with
lic;uid oxygZen in a 100-1lb-thrust rocket engine, This fuel {3 an unsaturated
(4#4/C r Lio = 1,19) cracking product, supplied by the Standard 0il Company of
Indiana. The test facilities have been completely checked and actual mrotor
runs will begin in the near future,
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